When an action potential was evoked in the spinal ganglion cell by a stimulus delivered to the peripheral nerve, its rising phase showed two inflections indicating three-step conduction from the M to the S spike (Ito, 1957) . The same inflections were also observed on the action potential evoked by stimulating the dorsal root (marked by dots and arrows in fig. 1 ) . Therefore,. the sites generating these three component spikes, the S, NM and M spikes,, should be common to both paths from the peripheral nerve and from the dorsal root. When the cell membrane was hyperpolarised by currents applied through the intracellular electrode , the impulse conducted from the peripheral nerve was usually blocked between the M and NM spikes ( fig . 1 (A) ), but the M spike was hardly abolished even by the hyperpolarisation larger than 100 mV . On the other hand, when the spikes were induced by the stimulation of the dorsal root, the block of the M spike was observed ( fig . 1 (B) ) . The magnitude of the hyperpolarisation required for this block was usually smaller than that necessary for the M-NM block in the same cell (table 1) . This fact that different hyperpolarisations were required for blocking the same M spike points out that the nerve impulses initiated from the peripheral nerve and that from the dorsal root travel to the site generating the M spike through different paths from each other. Consequently, the site, where the M spike is generated, should include the node of Ranvier locating at the bifurcation of the myelinated axon. The pre-M spike, whereby the M spike is initiated , should be originated f rom the node of Ranvier in the peripheral nerve or in the dorsal root locating close to the bifurcation.
The central pre-M spike , generated from the dorsal. root, was usually smaller than 1 mV, when observed under the hyperpolarisation ( fig. 1 (B) ). The peripheral pre-M spike was hardly isolated in the present experiments.
Moreover, even when one or two potentials were separated from the M spike ( fig. 2) , it was usually impossible to decide whether these poten- 2. Refractory period When two successive stimuli were applied to the peripheral nerve or to the dorsal root, the response of the cell to the second stimulus suffered from changes in its configuration as was observed in motoneurones (Brock, Coombs and Eccles, 1953) . By stimulating the peripheral nerve, when the time-interval of the successive spike initiation was reduced to 2-6 msec., the conduction from the M to the S spike was affected.
It was commonly observed that the M spike remained isolated during this refractory period, and the isolated NM spike was rarely observed ( fig. 3 A, a) . The least interval of the M-NM conduction was longer than that of the NM-S conduction in almost all cells examined. Further shortening of the interval caused a decrease of the M spike magnitude, and at the peak of the after-positivity following the spike potential evoked by the conditioning shock the M spike usually failed to be induced. However, as the membrane resistance of the cell body was reduced at the peak of the afterpositivity (Ito and Saiga, unpublished) , it is possible that the M spike could not be recorded although it might have been initiated. Therefore, the least interval of the conduction from the peripheral pre-M to the M spike was not measured accurately in this experiment.
On the other hand the spike potential produced by stimulating the dorsal root abruptly broke down to a minute potential, when the interval of the spike initiation was shortened to 4-8 msec. (fig. 3 B, a) , without a stage where the M or the NM spike was isolated. This fact shows that the conduction from the central pre-M to the M spike was blocked before the M-NM or the NM-S block occurred.
The least interval of the former is shown in son. It has been observed in section 1 that a smaller hyperpolarisation was necessary for blocking the conduction from the central pre-M to the M spike than that from the peripheral pre-M spike. These facts point out that the former has a smaller safety factor than the latter.
When the cell membrane was depolarised by currents applied through the impaled microelectrode, the least interval of the M-NM or the NM-S conduction became longer ( fig. 3 b) , and the isolated M or NM spike was obtained even by stimulating the dorsal root. In contrast to this the least interval of the conduction from the pre-M to the M spike was not altered significantly either by the depolarisation or by the hyperpolarisation (fig. 3 c) . Fuortes, Frank and Becker (1957) showed that by the transmembrane stimulation of the spinal motoneurones the IS spike, separated from the SD spike, was evoked during the refractory period. This may supply an evidence indicating that the inflected rising phase of the action potential produced by the transmembrane stimulation is formed by the superposition of the SD spike on the IS spike (B potential on A potential by their notation).
In spinal ganglion cells, the NM spike was hardly separated from the S spike during the refractory period, but similar observations to Fuortes et al. were made in rather rare cases. 3 The presence of the M spike in the intracellular record shows that the impulse from the peripheral nerve arrives at the bifurcation, but it does not immediately indicate that the same impulse further conducts to the dorsal root. However, Svaetichin (1951) observed that the impulse, elicited by stimulating a single fiber in the peripheral nerve, conducted to the dorsal root even when the block was noticed in the extracellular potential of the ganglion cell. In the present experiments it was also observed that the spike potential recorded from the whole dorsal root did not show any appreciable decrease with stimulus frequencies where the M-NM or the NM-S block occurred.
With these frequencies a train of impulses might have traversed the ganglion without block.
4. Effects of urethane on the impulse conduction through the ganglion It has been shown in section 1 and 2 that the conduction of the impulse from the dorsal root to the bifurcation has a smaller safety factor than that from the peripheral nerve.
The narcotics affected also the centrifugal conduction through the ganglion much more than the centripetal one. As is shown in fig. 6 but the centripetal one was maintained. The reduction of the spike amplitude recorded from the dorsal root ( fig. 6 b, A) should indicate that the centripetal conduction from the bifurcation to the dorsal root was blocked partly. Conse quently, the safety factor of the conduction from the bifurcation to the dorsal root might be smaller than that from the peripheral nerve to the bifurcation, as was argued by Dun (1955) , but it should be larger than that from the dorsal root to the bifurcation.
Under a 2% urethane solution both the centrifugal and centripetal conductions were nearly completely blocked ( fig. 6 c) 
